It is known that after spinalization the animals lose their ability to maintain the lateral 25 stability when standing or walking. A likely reason for this is a reduction of the postural limb 26 reflexes (PLRs) driven by stretch and load receptors of the limbs. The aim of this study was 27 to clarify if spinal networks contribute to the generation of PLRs. For this purpose, first, 28
2001; Lyalka et al. 2009b ). There are several ways to explain this finding. On one extreme is 68 the hypotheses implying that the spinal reflex mechanism is competent and potent enough to 69 maintain the basic body posture, but it requires a supraspinal excitatory drive to be activated. 70
In all tested decerebrated rabbits (N=17), reflex responses to anti-phase 220 flexion/extension movements of the two limbs (postural limb reflexes) were well pronounced, 221 as illustrated in Fig. 2A . Flexion of each of the limbs was accompanied by activation of its 222 extensor muscles, Gast and Vast, as well as by an increase in the force developed by the limb. 223
The responses usually contained both dynamic and static components (see also For all five types of studied muscles (Gast, Vast, Grac, St, and TA), we characterized 232 qualitatively the pattern of EMG responses, i.e., the phase of EMG in the cycle of F/E 233 movements of the ipsilateral limb. Four categories were used: (i) activation of the muscle 234 with flexion of the ipsilateral limb, (ii) activation with limb extension, (iii) activation with 235 both flexion and extension, and (iv) no response to F/E stimuli. In Fig. 4 , the first column 236 (Decereb) shows the proportion of different categories of responses in each particular type of 237 muscle, which were recorded in 7 decerebrated rabbits before spinalization. In the 238 overwhelming majority of cases, Gast and Vast were activated with limb flexion (93% and 239 86% of cases, respectively). Grac was most often activated with flexion (70%), but in 20% of 240 cases it was activated with extension. Responses in St were less uniform: this muscle was 241 activated with limb flexion in 54% of cases, and with its extension in 38% of cases. TA was 242 most often activated with limb flexion (80%), and less often with its extension (20% Gastr EMG responses in these tests in one of the rabbits are shown in Fig. 5, A The post-stimulation effects of EES, i.e., the long-lasting facilitation of force and 309 EMG responses, were observed in all spinal rabbits, provided the stimulation was applied to 310 L7, and the parameters of stimulation were similar to those indicated above. Typically, the 311 facilitation lasted for 50-100 s (see Fig. 8A , 9C, and 10C). Both dynamic and static 312 components of the force response increased after stimulation by ∼60% and ∼40%, 313 respectively (After EES in Fig. 3) , as compared to those before stimulation (Spinal in Fig. 3) , 314 but they were many times smaller than the responses before spinalization (Decereb in Fig. 3) . 315
The patterns of EMG responses in different muscle types, observed after cessation of 316 stimulation, were very similar to those found in decerebrated rabbits before spinalization. In 317 period of post-stimulation facilitation. In all studied muscles, the most frequent category of 320 response was activation of the muscle with limb flexion, which was also typical for the 321 rabbits before spinalization (Decereb in Fig. 4) . 322
When F/E stimuli were applied to only one limb, in all cases (n=5) the facilitated 323 responses in this limb persisted practically unchanged as compared to bilateral application of 324 F/E stimuli, suggesting that in spinal rabbit, the postural limb reflexes are generated in 325 response to somatosensory information from the own limb, as it was shown for decerebrated 326 rabbits (see above). 327 EFFECTS DURING STIMULATION. During stimulation, there was a gradual increase of 328 the tonic extensor activity that reached a plateau in 10-20 s after onset of EES (Fig. 7, A-C) . 329
The anti-phase F/E limb movements caused the EMG responses in most muscles, but the 330 responses during EES were usually smaller than those after EES (Fig. 7 , A-C). Similarly, EES 331 caused no significant change in the value of force responses as compared to those before EES 332 (Fig. 3) . 333
The effects observed during EES were usually complicated due to the fact that both 334 EMG and force responses were often synchronized by the stimulating pulses (3 Hz), and the 335 magnitude of these synchronized responses could be modulated by F/E limb movements. 336 This is illustrated in Fig. 7D . The Gast EMG contained the rhythmical pulses that were 337 delayed by a few milliseconds in relation to the stimulating pulses; their magnitude was large 338 when the limb was flexed, and small when the limb was extended. Figure 7E shows the case 339 when the Gast EMG contained both synchronized responses and a non-synchronized activity. 340
The latter one was modulated by F/E movements, and was present when the limb was flexed. 341
The synchronized response had a complex shape and consisted of a few components ( effective (a stronger current was needed), whereas the higher frequencies (10 and 50 pps 358 were tested) could occasionally evoke a rhythmical, locomotor-like bursting in EMGs. In a 359 few initial experiments, we used the current pulses of 0.2 ms in duration. Later we found that 360 2 ms pulses were more effective, and used this pulse duration in all subsequent experiments. 361
To set the optimal current strength in each experiment, we initially determined the threshold 362 current (that elicited motor responses in the hindlimbs), and then used the current 3-5 times 363 stronger, which usually was within the ranged of 100-500 μA. (Fig. 10, A-C) . severe SCIs, when tested on the tilting platform (Lyalka et al. 2008 (Lyalka et al. , 2009a (Lyalka et al. , 2009b . 447
The main result of this study was that, in spinal rabbits, EES caused facilitation of 448 limb reflexes, both during the period of stimulation and during a long period (up to a few 449 minutes) afterwards. However, the patterns of reflexes facilitated during these two periods 450
were essentially different. 451
During the post-EES facilitation period, all muscles (Gast, Vast, Grac, St, and TA) 452
were activated with limb flexion. This pattern was similar to that exhibited by decerebrated 453 rabbits before spinalization (Fig. 4) , suggesting that postural limb reflexes were facilitated. 454
The EMG and force responses contained both dynamic and static components (Fig. 5) . The 455 presence of static component suggests that EES resulted in re-appearance of the extensor 456 tone. However, the magnitude of these facilitated limb reflexes in spinal rabbits was much 457 smaller than in decerebrated rabbits (Fig. 3) . 458
During the period of EES, most muscles (Vast, Grac, St, and TA) exhibited a reversed 459 response pattern, i.e., they were activated with limb extension, and only one muscle (Gast) 460 was activated with limb flexion (Fig. 4) . In general, EMG responses during EES were weaker 461 and more complex (due to synchronization by EES-pulses) than those observed during the 462 post-EES facilitation period. No increase of force responses was observed during EES ( whereas the input from load receptors played a secondary role. First, the magnitude of force 492 produced by the limb was relatively small as compared to that in the standing intact animals 493 (Beloozerova et al. 2003a ). This force seems to be insufficient for elicitation of a significant 494 response in Golgi tendon organs (Matthews 1972) . Second, in resting animals, the main effect 495 of 1b fibers from these receptors is inhibition of extensor motoneurons (Matthews 1972 In quadrupeds, lateral stability in the hindquarters is based not only on the activity of 514 reflex mechanisms of individual limbs but also on their interaction due to mutual influences 515 mediated by crossed reflexes (Deliagina et al. 2006b ). In the present study, however, we have 516 22 not revealed any significant inter-limb influences both in decerebrated rabbits and in spinal 517 rabbits subjected to EES. One can conclude that the postural limb reflexes were caused by the 518 inputs from afferents of the ipsilateral limb. This finding suggests that EES does not facilitate 519 the crossed reflexes contributing to the maintenance of lateral stability in intact rabbits. 520 521
Combination of EES with quipazine application 522
It is known that serotoninergic drugs promote activation of some spinal mechanisms 523 related to postural control. As shown by Miller et al. (1996) , the extensor excitability in the 524 acute spinal cat can be increased by DOI (5-HT 2 agonist). Our recent studies (Lyalka et al. 525 2008) have shown that both serotonin and quipazine (a broad but predominantly 5-HT 2 526 agonist), when applied to the lumbar spinal cord in the chronic rabbits with a partial SCI, 527 facilitated postural limb reflexes. 528
In the present study we addressed the question if quipazine is also efficient in the 529 acute spinal rabbits, and if quipazine can augment the EES effects. It was found that 530 quipazine, when applied alone, could facilitate limb reflexes, including both postural limb 531 reflexes (activation of extensors with limb flexion and loading) and non-postural (reversed) 532 responses (Fig. 10, D and E) . Thus, activation of limb reflexes with quipazine was less 533 selective than their post-EES activation. 534
When application of quipazine was combined with EES, the main effect of EES, i.e., 535 the post-EES facilitation of the postural limb reflexes, was considerably magnified (Fig. 10,  536 A-C), despite quipazine itself facilitated both normal and reversed responses (compare 537 columns 1 and 2 in Fig. 10, D and E) . was found that EMG responses were partly synchronized by the EES pulses and contained 576 three components (early, middle, and late) with their latency about 3, 5, and 9 ms, 577 respectively. It was suggested that the early component reflected a direct excitation of motor 578 axons or motoneurons, whereas the middle and late components reflected a mono-and poly-579 synaptic excitation of motoneurons. 580
In the present study it was found that the synchronized EMG responses during EES 581 also consisted of a few components, with their latencies ranged from 4 to 10 ms (Fig. 7F) . By 582 analogy with the studies on the rat, the earliest component could be attributed to a direct 583 excitation of motoneurons (or their axons), whereas the later components -to their mono-584 and poly-synaptic excitation. The non-synchronized component of EMG response (2 in Fig.  585 7E) was most likely a result of the activity in polysynaptic pathways. This issue, however, 586 needs further studies. 587
As shown in the present study, the effects of EES considerably overlasted the duration 588 of stimulation. Moreover, the effects after cessation of EES were usually much more uniform 589 and prominent than those during EES. Our interpretation of these findings is that there are 590 In the present study we compared the effectiveness of stimulation of L5 and L7 596 segments and found that L7 stimulation was more effective (Fig. 9) . This result suggests that 597 the neuronal circuits causing facilitation of postural limb reflexes are distributed unevenly in 598 the lumbar region of the spinal cord. A specific rostrocaudal distribution of motoneuron pools 599 in rabbits (Portal et al. 1991) can also contribute to the inter-segmental differences. A similar 600 conclusion was made for the neuronal circuits responsible for the locomotor effects of EES 601 
